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15 Clims. 
..... T.h.i.,_ ïv.en.fii ... relate& .t{z,: iïi:xêë!ï. Aiï 
aPnufçur n includes a.new.comoi£e 
pigÇndset of paper and an improved 
od r it.pçoduçtion, 
, .Th çpp.er of he.pent.inentionia a 
pigmented pair ruade, uplrgel, of. teated 
S0C..:comind..wih_ :a. regated__amount, of 
hçaY!lFPgmned..m9dified stock..c.ontaining the 
i6P W.hp as e!l .as on and ar0und the 
fibersof emodified S@ck 
bers (cheical pp) such s af, sulfite,.aoda 
celllose), fibers (mechacl Pulp), çan be.tret 
with. calci chloride in4he.fom.,of a_strong 
Sblutibn Vo mdy te &fiï0se or te lignoceb 
lose. nd that the so mofied cellulosic bers 
ïhfn, të mooEfië fi5'es as, well .as 
i,: hdifië:  .Çpd.. ïghted SW¢ 
tageouslF be blended w .oriXd 
egt6d ck £0 pr6ddce n imroved composite 
Pismëht6d.pPër ............ . ................ 
66 Pkè i Ubjectëd fo the trement.with.cal- 
Ciam Chi0iflW0 mb'diY thë,fiër d 
 um..carbonate to precipitë ,clium.. csr.onate 
iplï8iSle. . ë Pr6 aU¢on, of .PkPrs of. 
loCoc. 
pper, und wch ie 
«ó    meh e bë 

(CI. 92--3) 
pulp,, ._c.. ,,The.,. gro.und.w..oOd...lïber_S ,.,hj..'ç..h...m.a.::b,,.e, 
reat.e.d to .modify an.d .pigment,:.t.h.,fi.e.,rs .ar...e:.h,...e 
mech_a.ni.cal, pulps..çom..mp.nly.:ade_., by_ 
5 
The fibeçs are ad.v_ant_agpu...s.iy»Jrea.t.e..in:t.he 
of, .& relat!'çe!.y.. CPn.c.ep}rated. P. U!P.».o.r_ 
stocks containipg:up.. £o 4 qr..5% 0r_!aqr.,e " 
(dry basis) are advantageously treated 
10 tr_e.atment is also :applicable t_0.. much mor, e con- 
as 13%..o: highë, Rerê ï:ïhër îceïoeï 
are:ïïvdiiabïë ...... ........ . ..». ,.-. ..... . ....... 
15 bleuciïëi Sock, und.my ,be stock-:v¢.hichhus,been 
O...n.g..fib.r ,ohemical pulp, or unbeaten disinte- 
gra-d-s{9c-P-.<>»> ..... : .u; ... ë.. ,:._..:..<: ,-= :. ,.{. ...:, 
.... The trçtment,,of ,:the fiber, in,Sspensiom,in 
s.treng oh-f.o, modlfy the cellulose, or..hg80cellulose 
6ï.,thé,. ê, ï. Dl:uiSr .{ïP. 8. 
tiorï [Oï..io:(iiid ï5'% :t6 26,' é ' lè 
,When $olid calciurn chloride isadded..to:stock 
io mé .cëïluloe m be; it .bn 
8hanë: in he fikturè 8d fifi:8e':0 
iuloe fiBëS, imil'àïl, hgri:J:Oïifiï2o'6[h 
are similarly treated with 8iï]'/ïï 
.. agi6fi ig o br-ifig àbbht "a> IOf6ïiii'd"SHgiïé iiï: the 
. ftér this t9ement.itIi .C14kïn 
tock is treted v¢ïh  Sblufibfi Of : sblablë Stt  
such s.sodhu-n carbormte (sod£ ti,).. or. sDdïuï 
b0r%te, e.g., in the form of,.g 10% solition in suf- 
Ç fic.ign,nount t .rect_wih.the ,clciurn c]ilD//de 
nd precipitte n insoluble, pigment, e, 
ciu,m,:-.c.a.rbçn.,açe orglcium brte, innd 6nthe 
modified, fibers.. The. moun L aldêd.Aolub]e 
Ïï i .e.qhi fO p somevhA, more,.oï.less thah 
.ï ftïèhïin wÏfich is sufl:cient to reat with all of 
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the calcium chloride used. With cellulose fibers 
the amount of soluble salt is advantageously 
slightly in excess of that required to react with 
all of the calcium chloride; but with ground- 
wood fibers care should in general be taken to 
avoid any excess of the alkali salt which would 
darken or otherwise affect the stock; and with 
such stock the calcium chloride and sodium car- 
bonate are used in exact reacting proportions or 
with a slight excess of calcium chloride to avoid 
any excess of sodium carbonate. 
The resultir treated and pigmented stock is 
highly hydrated and has little strenth, or rela- 
tively much less strength than the untreated 
stock, but it carries the precipitated pigment dis - 
tributed throughout the hydrated stock whfle 
pigment is also precipitated on the hydrated 
stock and in the water in which the stock is sus- 
pended. 
The specially treated and modified and pig- 
mented stockis highly pigmented. An amount 
of pigment can be combined with the stock which 
is considerably in excess of the weight of the stock 
treated (dry basis). Thus cellulose fibers can be 
modflïed and pimented to give a proportion of 
pigment to stock (dry basis) of up fo around two 
to one or more. Groundvood stock can be pig- 
mented to a much greater extent, up to around 4 
parts of pigment to ! of fiber (dry basis) or even 
higher. 
According to the present invention the high]y 
pimented and hydrated modified stock is ad- 
mixed with untreated stock and the resulting 
composite or admixed stocks are used in the paper 
machine for making the new sheet of paper. 
The proportions of pigmented modflïed stock 
and of untreated stock which are admixed to 
form the new sheet of paper can be somewhat 
varied. In general, it is advantageous to subject 
only a relatively small proportion or percentage 
of the total stock used to the modifying and pig- 
menting treatment and fo adrnix it with a large 
proportion of untreated stock. In this way the 
final sheet of paper will have a desirable strength, 
due to the large proportion of unmodified fibers 
used, but the entire sheet will be pigmented by 
- the admixed small amount of heavily pigmented 
modified stock. 
The stock after treatment with the calcium 
chloride and with the soluble sodium salt will con- 
tain sodium chloride in solution. In general, this 
is undesirable and is removed by washing the 
treated stock to remove the sodium chloride or 
the greater portion of it before the modified pig- 
mented stock is admixed with the untreated stock 
and fed to the paper machine. The washing of 
the treated stock can be carried out by decanta- 
tion or by washing in pulp washers with replace- 
ment of the sodium chloride solution with fresh 
water, care being taken that the water drawn off 
is clear or relaively clear water fo avoid or 
minimize loss of finely suspended pigment during 
the washing operation. 
The main portion of the stock with which the 
modified pigmented stock is admixed may be 
stock which is prepared, e. ., in the beater 
in the ordinary way and which may be sized 
and prepared for paper making before t.he 
treated stock is added. The stocks are thor- 
oughtly admixed together before the composite 
stock goes to the paper machine; and, in making 
a sized sheet, or when using mechanical stock, the 
admixing is advantageously carried out at a point 
close to the paper machine such as the machine 

chest or later with sufftcient mixing to insure uni- 
formity of the stock fed fo the machine. 
losin soap and alum are cornmonly added to 
the untreated stock for sizing. If the stocks after 
5 admixture are not sufiiciently acid a further 
amount of alum is advantageous]y added at the 
rime-of mixing or before the admixed stocks go 
on the paper machine. The main portion of the 
stock may thus be ordinary stock prepared in 
l0 the beater and which may be sized and prepared 
for paper making before the specially treated and 
pigmented stock is admixed therewith to form 
the composite pigrnented stock for the paper ma- 
chine. 
i5 Where the paper is to be marie from admixed 
2Toundwood and chemically cooked cellulose pulp, 
either a portion of the cellulose stock or of the 
groundwood stock may be specially treated to 
modify and pigment it before admixing with the 
£0 remainder of the stock. In many cases it is more 
advantageous to treat a portion of the ground- 
wood stock because of the increased amount of 
pigment which can be incorporated in it and re- 
tained by it, care being taken, as above explained, 
£ to avoid excess of alkali in the treatment which 
would tend to darken or otherwise affect the 
groundwood stock treated. 
The paper can be ruade from the admixed 
stocks on Fourdrinier or cylinder machines and 
0 various kinds of paper can be made including 
book paper, magazine paper, newsprint, and other 
printing papers which are directly prepared as 
pigmented papers. The present invention enables 
a sheet of paper to be produced approachin a pre- 
 coated sheet on a paper machine. Paper can thus 
be ruade with up to 40% carbonate pigment in- 
cluded in the composite furnish to give a pro-. 
coated sheet, and only a small proportion of the 
stock, e. g., 10% of groundwood stock, need be 
40 treated to give a highly pigmented composite 
sheet. 
Newsprint is commonly ruade from groundwood 
pulp with around, e. g., 8 to 12 % of long fiber sul- 
rite pulp. In general, on]y a small percentage of 
45 the total stock will be treated to modify it and 
pigment if so that most of the stock will be un- 
treated stock which retains its full strength. 
The treatment of a small portion of the stock 
tends to gelatinize the fiber and cause loss of 
0 strength of the fibers treated, but by heavily 
treatin a small amount of the fiber and mi "xing 
it with a large amount of untreated fiber there is 
obtained a strong sheet which is pigmented .by the 
gelatinizing and pigmenting treatment of the 
 small portion of pulp. 
The percentage of the total stock tobe treated 
in makin a sheet of paper can be somewhat 
varied. For various grades of paper an amount 
of around 10% of the stock can advantageously 
60 be treated. The small proportion of the stock 
treated can be heavfly pigmented so that it will 
contain, e. g., in the case of chemical cellulose 
pulp up to arond twice as much pigment as 
fibers (dry basis) or more, and in the case of 
65 groundwood pulp up fo around four rimes as 
much pigment as fiber (dry basis) or more. By 
admixing, e. g., 10% of treated stock heavily 
pinented with an amount of pigment con- 
siderably in excess of the weight of the stock 
70 treated and admixing the treated stock with the 
remaining 90% of untreated stock and using the 
resulting mixed stock in making paper, a pig- 
mented stock of good strength can be directly 
produced in the paper machine. 
 The proportion of stock to be treated before 
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cium chloride (74% OaCh) are added and mixed 
thoroughly and dissolved and the agitation is 
continued for about 10 minutes to effect thorough 
treatment and gelling of the stock by the action 
of calcium chloride. A sodium carbonate solu- 
tion is ruade by dissolving 300 pounds of soda ash 
in water to form a solution of about 10%..This 
solution is pumped into the calcium chloride 
treated stock and allowed to mix therewith, with 
continued agitation, until complete precipitation 
has occurred. The resulting treated stock in the. 
form of a fibrous precipitate is pumped to storage 
tanks and allowed to settle without agitation. 
After settling, the top liquor (sodium chloride 
solution) is drawn off and replaced with fresh 
water to give a treated .stock ready for blending 
with the untreated stock. 
The untreatod stock is prepared as a regular 
beate furnish from 9600 parts of groundwood of. 
2.5 consistency (240 parts dry basis), 9600 parts 
of unbleached sulfite of 2.5% consistoncy (240 
parts dry basis), 9 parts of titanium dioxide and 
9 parts of alum. This furnish prepared in a 
beater is passed through a Jordan and the 
specially treated stock is then admixed there- 
with in the paper making machine at the mixing 
box, with thorough intennixture. Alum is added 
to the mixing box to keep the stock acid. 
This stock is then passed to the Fourdrinier 
machine and formed into a sheet of paper which 
can be calendered or super-calendered. Sheets 
of paper so produced contained around 26% of 
calcium carbonate filler as computed from ash. 
A sheet of paper so produced showed a Mullen 
test of 14..6 a tensile of 6.4-3.6» and a tear of 
25-32. 
In such a composite sheet of paper the specially 
reated and gelatinized and poEgmented stock 
forms a valuable pigmenting filler stock for ad- 
mixing with the regular beater ïurnish. While 
the treated stock if used by itself to make a 
sheet of paper would give a paper of little 
strength, Fer when used as a pigmenting filler 
for admixture with a large proportion of un- 
treated stock the resulting sheet of paper has 
good tensile strength and the treated stock ap- 
parently blends with the untreated stock to give 
not only a pigmented paper but an improved 
sheet of paper which can be directly produced 
as a pigmented paper in the paper machine. 
Varying proportions oï newsprint and chemical 
cellulose puip can be used in making papers of dif- 
ferent kinds and in some cases the paper may 
be ruade entirely ofcellulose pulp or-mixtures 
of cellulose pulps with little or no admixed 
groundwood. Similarly paper such as newsprint 
can be ruade mainly of groundwood with only 
small amounts of admixed long fiber chemical 
stock. It is thus possible to produce a wide 
range of pigmented papers including book paper, 
magazine paper, newsprint, and other types of 
paper which are pigmented in a particularly ad- 
vantageous manner. 
Thé special treatment of a portion of the pulp 
to be pigrnented results in the precipitation of 
the pigment within the fibers of the stock as wel] 
as on and around the fibers and enables a much 
larger weight of pigment to be incorporated in 
the pulp so treated than the weight (dry basis) 
of the fibers treated. The modified and pig- 
mented pulp may thus be considered in the na- 
ture of a fibrous pigment with the pigment inti- 
mately combined with a lesser weight of the 
modified and gelatinized stock. The admixture 
of this modified and pigmented stock with the 

untreatod st6ck r results in dlstribut'n of le 
ment or fibrous pigment or pigmented fibers 
through the composite pulp so that a pigmented 
sheet of paper can be directi produced with the 
5 pigment contained within as well .as on and 
around the fibers. Although the pigmented por- 
tion of the stock is only a relatively small portion 
of the total stock from which the paper is ruade, 
yet by heavily pigmenting the treatéd portion a 
]0 sheet of paper can be produced with a high pig- 
ment content and with other desirable properties. 
It will thus be seen that the present invention 
provides a new sheet of paper ruade up largely 
or mainly of untreated fibers admixed with a tel- 
]5 atively small proportion of highly pigmentod 
fibers pigmented by a process in which the car- 
bonate is precipitated both in .and on and around 
the fibers and with the fibers of the treated por- 
tion of the stock themselves highly hydrated or 
_0 gelatinized by the treatment. 
It will further be seen that the improved proc- 
ess of the present invèntion involves treatin 
only a part of the stock to modify it and pigment 
it followed by admixing of this pigmented and 
25 modified stock with a large proportion of un- 
treated stock. 
It will further be seen that the treatment of a 
portion of the stock with strong calcium chloride 
solution brings about a modification and gelati- 
0 nizing or hydration of the stock so treated and 
that the precipitation of the calcium chloride 
with, e. g., sodium carbonate or sodium borate 
gives a pigment precipitate, e. g., of calcium car- 
bonate or calcium borate within the fibers so 
3 treated as well as on and around the fibers so 
. treated. 
Although the treatment of a portion of the 
stock reduces the strength of the fibers and even 
though the treated stock would have little 
4O strength if used by itself in making paper, yet 
when this treated stock is admixed with a large 
proportion of untreated stock it blends therewith 
to give an improved sheet of paper of good tensile 
strength and which can be highly pigmented and 
45 produced directl as a pigmented paper as a part 
of the paper making process. 
The new sheet of paper will contain the large 
proportion of untreated fibers intimately com- 
bined and admixed with the pigmented and 
50 gelatinized and modified fibers. The paper will 
accordingiy retain the desirable characteristics of 
paper ruade from untreated fibers but will in 
addition have modified and improved properties 
due to the presence therein of the modified and 
55 ' pigmented fibers and the pigment formed during 
the treatment of such fibers so that the paper as 
a whole is a new and valuablè pigmented paper 
directly produced on the paper making machine. 
Thii application is a continuation-in-part of 
60 my prior application Serial No. 643,961, filed Jan- 
uary 28, 1946, nov abandoned, describing the pro- 
duction of- fibrous pigments by treating cellulose 
fibers (chemical pulp) vith a strong solution of 
calcium chloride to modify, hydrate and gelati- 
65 nize the fibers folloved by treatment vith sodium 
carbonate to precipitato a large amount of cal- 
cium carbonate pigment in .and on and around 
the fibers, and largely vithin the fibers; and the 
use of such fibrous pigment in the outer layer or 
70 liner of multiply paper and board. 
My companion application Serial No. 666,199, 
filed April 30, 1946, relates more broadly to the 
production of multiply layer paper and board 
vith the use of such highly pigmented fibers or 
75 fibrous pigments, either alone or admixed with 
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a smaller amount of unpigmented flbers in fmn- 
ing the outer layer or liner of multiply paper and 
board. 
I claire: 
1. The method of producing a pigmented and 
gelatinized cellulosic fibrous stock particularly 
adapted for admixture with unpigmented cellu- 
losic fibrous stock in the manufacture of paper 
which comprises subjecting, ai ordinary tem- 
peratures, an aqueous suspension of cellulosic 
fibers to the action of a strong solution of calcium 
chloride until the calcium chloride brings about 
a gelatinization of the cellulosic fibers, and ad- 
ding a soluble sali which will react with the 
calcium chloride to precipitate a calcium com- 
pound pigment in and on the gelatinized cellu- 
losic fibers, the amount of calcium chloride in 
the solution being sufficient that the amount of 
precipitated calcium compound remaining in and 
on the fibers is in excess of the weight of the 
flbers. 
2. The method according fo claire 1, in which 
the cellulosic fibers treated are groundwood flbers. 
3. The method according to claim 1, in which 
the cellulosic flbers treated are chemically-treated 
fibrous pulp. 
4. The method according to claim 1, in which 
sodium carbonate is reacted with the calcium 
chloride to precipitate a flnely-divided calcium 
carbonate pigment in and on the gelatinized 
cellulosic flbers. 
5. The method according fo claire 1, in which 
the cellulosic fibers are groundwood fibers, in 
which the calcium chloride solution contains from 
about 15% to 20% of calcium chloride and in 
which sodium carbonate is added to react with 
the calcium chloride to precipitate a nely- 
divided calcium carbonate pigment in and on 
the gelatinized cellulosic fibers. 
6. The method of making pigmented paper on 
a papermaking machine, which comprises ad- 
mixing the gelatinized and pigmented flbers pro- 
duced in accordance with the method of claim 1, 
in amount of from about 5% to 25%, with unpig- 
mented cellulosic flbers and forming a pigmented 
sheet of paper from the resulting admixed flbers. 
7. The method according to clalm 6, in whlch 
the unpigmented celluloslc flbers are chemlcally- 
treated fibrous pulp. 
8. The method of making plgmented paper on 
a papermaktng machine from a furnlsh whlch 
lncludes groundwood flbers and chemlcally- 
treated fibers in whlch from about 5% to 25% 
of the fibers are treated in accordance with the 
method of claim 1 and the resulting gelatinlzed 
and pigmented flbers are admixed wlth the unpig- 
mented Portion of the flbers and the resulttng 
mixture ts formed Into a sheet of paper on a 
,paper machine. 
9. The method of making pigmented paper on 
a papermaking machine, which comprises ad- 
mixlng the gelatlnized and plgmented flbers pro- 

10 
duced in accordance with the method of claim 4, 
inamount of from about 5% to 25%, with unpig- 
mented flbers and forming a pigmented sheet of 
paper from the resulting admixed fiber. 
5 10. The method of making pigmented paper on 
a papermaking machine from a furnish, which 
includes groundwood fibers and chemically- 
treated fibers in which from about 5% to 25% of 
the flbers are treated in accordance with the 
io method of claim 4 and the resulting gelatinized 
and pigmented fibers are admixed with the unpig- 
mented portion of the fibers and the resulting 
mixture is formed into a sheet of .paper on a 
papermaking machine. 
15 11. Highly pigmented gelatinized cellulosic 
fibers produced in accordance with the method of 
claim 1 and containing an amount of finely- 
divided precipitated calcium compound pigment 
in excess of the dry weight of the fibers. 
20 12. Highly pigmented gelatinized cellulosic 
flbers as defined in claim 11, in which the weight 
of the flnely divided precipitated pigment is more 
than twice the weight of the flbers. 
13. Highly pigmented gelatinized cellulosic 
ri5 fibers as defined in clailn 11, in which the nely- 
divided precipitated pigment is calcium carbonate. 
14.. A new sheet oî paper marie of admixed 
fibers, from 5 % to 25 % of which are highly pig- 
mented gelatinized cellulosic fibers as defined in 
o claire 11, and the remainder of the fibers are 
ungelatinized cellulosic fibers. 
15. A new sheet of paper of admixed fibers, 
from 5% to 25% of which are highly pigmented 
gelatinized cellulosic fibers as defined in claim 11 
:.;5 and are pigmented with calcium carbonate, and 
the remainder of the fibers are ungelatinized 
cellulosic fibers. 
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